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(54) TUU= SVSTBM AND METHOD FOK CHAKACTHR CASB cl^NH^OL IK A WIRELESS COMMUNICATION DEVICE 
(57) Abstract 

A technique to switch between uppdr and lowercase alphabetic 
characters in a wireless communication device •"^^^^^^^^'^^J'^.f 
in which a numeric key is held in the depressed PO^'^on^y 
If a numeric key is pressed by the user for a penod of time less than 
a preSeSe? 'threshold time (212). the selected a»P^a*f « 
displayed in a default character case. If the selected numeric key .s held in Ae 
deprewed position for a period of time exceeding the predetemmed threshold 
oeriod the character case is altered and the altered alphabetic character is 
disSied for the user (214). The user selects the desired alphabetic character 
bv activaUng a selected numeric key one or more times corresponding to the 
d^sSph'a^tic letter. If the selected numeric key is held In the depress«J 
position for a period of Ume exceeding the thrcsho d P^nod dur ng any of 
Sie button dep^ssions (212). the system automatiwlly changes to Ae al^^ 
alphabetic character case (214). THe alphabetic J^aracter case is control!^ 
on a character by character basis such that entry of a new alphabeuc ciiaiacter 
uses the default' charactercase unless the selected ~«J^«y„^ /S*;" 
in the depressed position for a period of time exceedms the predetemiintd 
threshold. 
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SYSTEM AND METHOD FOR CHARACTER CASE CONTROL 
IN A WIRELESS COMMUNICATION DEVICE 

BACKGROUND OF THE INVENTION 

5 I. Field Of The Invention 

The present invention is related generally to a vi^ireless communication 
device and, more particularly, to a system and method for controlling the 
character case of alphanumeric text in a wireless communication device. 

10 IL Background Of The Invention 

Wireless communication devices, such as cellular telephones, are 
widely used as a replacement for conventional telephone systems. In addition 
to functioning as a replacement for a conventional telephone, wireless 
communication devices offer the advantage of portability, thus enabling the 
15 user to establish a wireless communication link between virtually any two 

locations on Earth. 

In addition to conventional voice communication, wireless 
communication devices may include electronic mail (e-mail) and other forms of 
text messaging. For example, some wireless communication systems provide 
20 for short messaging services (SMS) data. With these capabilities, a user may 
retrieve e-mail or text messages from a central storage location. In addition, the 
user may utilize messaging capabilities to send an e-mail or text message from 
the wireless commimication device to a location remote from the user. 

The ability to use upper and lowercase characters in text messaging 
25 enhances the readability of text messages. Although some wireless 
communication devices have the ability to implement upper and lowercase 
characters, there is no convenient way to generate alphanumeric text with 
upper and lowercase characters. Therefore, it can be appreciated that there is a 
significant need for a system and method to control the case of text characters in 
30 a wireless communication device. The present invention provides this and 
other advantages as will be illustrated by the following description and 
accompanying figures. 
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SUMMARY OF THE INVENTION 

The present invention is embodied in a system and method for 
controlling the alphabetic case of data entered into a wireless communication 
device in a text entry mode. In an exemplary embodiment, the wireless 
5 communications device includes a keypad input device having a plurality of 
keys to be selectively activated by the user and a timer to measure a period of 
activation of the selected keys. A processor selects the appropriate alphabetic 
character based on the number of times a numeric key is depressed and upon 
the length of time that a numeric key is held in the depressed position, and 

10 stores the appropriate alphabetic text in a storage area. The change in 
alphabetic character case applies only to the current character. When the 
processor has entered the alphabetic character into the data storage area, the 
subsequent character is initially selected with the default character case. 

In one embodiment, lowercase alphabetic characters are set as a default 

15 case. The user presses selected ones of the numeric keys on the wireless 
communication device keypad to enter alphabetic text. If the keypad is pressed 
and released with a time period less than the predetermined threshold period, 
the processor enters the default lowercase alphabetic character in the data 
storage area. If the user presses and holds the numeric keypad in the depressed 

20 position for a period of time that exceeds the predetermined threshold, the 
processor will enter the corresponding uppercase alphabetic character in the 
data storage area. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. lA is a functional block diagram of an exemplary embodiment of 
25 the wireless communication device of the present invention. 

FIG. IB is a detailed illustration of a portion of the keypad of the device 
ofHG.lA. 

FIG. 2 illustrates the display of the wireless communication device of 
FIG. 1 with text data having upper and lowercase characters. 
30 FIGS. 3A to 3C together are a flowchart illustrating the operation of the . 

wireless communication device of FIG. 1 A to control the case of text characters. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention provides a technique for controlling the upper 

and lowercase configuration of alphanumeric text characters. While the 

5 following description is directed primarily to the control of text characters in a 

cellular telephone communication system, it is clear that the principles of the 

present invention may be readily extended to any wireless communication 

system. 

The ^conventional wireless communication device includes an 

10 alphanumeric keypad containing the digits 0-9. The numeric keypads 2-9 are 
also labeled with alphabetic characters. For example, the numeric keypad 2 is 
also labeled with the alphabetic characters "ABC" while the numeric keypad 3 
is also labeled with the alphabetic characters "DEP." A common technique to 
enter alphabetic text into a wireless commurucation device utilizes the numeric 

15 keypad. The user enters a text mode in the wireless communication device and 
presses the numeric keypad one or more times corresponding to the desired 
alphabetic character. For example, the user may enter the letter "A" by pressing 
the numeric keypad 2 a single time. The user presses the numeric keypad 2 
twice to enter the alphabetic character "B". Similarly, the user presses the 

20 numeric keypad 3 once, twice, or three times to enter the alphabetic characters 
"D/' "E," and 'T," respectively. 

Some wireless communication devices allow the user to change the 
case of the text characters by pressing a predetermined button, such as the 
key to shift between uppercase characters and lowercase characters. This key 

25 functions in a manner similar to a "Caps Lock" key on a conventional computer 
keyboard. Thus, if the user activates the predetermined button {e.g., the 
key) to change to uppercase characters, edl subsequently entered text characters 
will be uppercase characters. To change back to lowercase characters, the user 
presses the predetermined button (e.g., the "*" key) to toggle back to lowercase 

30 characters. 

The present invention utilizes conventional techniques for entering 
alphanumeric text, but provides a unique technique for shifting between upper 
and lowercase characters. The present invention is embodied in a system 100 
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illustrated in the functional block diagram of FIG. 1 A. The system 100 includes 
a central processing unit (CPU) 102, which controls operation of the system. A 
memory 104, which may include both read-only memory (ROM) and random 
access memory (RAM), provides instructions and data to the CPU 102. A 
5 portion of the memory 104 may also include non-volatile random access 
memory. As will be discussed in greater detail below, the non-volatile random 
access memory portion of the memory 104 may be used to store one or more 
destination telephone numbers and associated data. 

The 'system 100, which is typically embodied in a wireless 

10 commimication device such as a cellular telephone, also includes a housing 106 
that contains a transmitter 108 and a receiver 110 to allow transmission and 
reception of data, such as audio communicatioiis, between the system 100 and a 
remote location, such as a cell site controller (not shown). The transmitter 108 
and receiver 110 may be combined into a transceiver 112. An antenna 114 is 

15 attached to the housing 106 and electrically coupled to the transceiver 112. The 
operation of the transmitter 108, receiver 110, and antenna 114 is well known in 
the art and need not be described herein. 

A keypad 118 is attached to the housing 106 for operation by the user in 
a conventional manner. As will be described below, the keypad 118 provides a 

20 convenient input device by which destination telephone numbers and 
alphanumeric text may be entered by the user. The keypad 118 also includes 
one or more scroll buttons 120 that assist the user in the operation of the 
wireless communication device. 

The system 100 also includes a display 122 that may conveniently used 

25 to display instructions to the user as well as user-entered data, such as 
destination telephone numbers and alphanumeric text. In an exemplary 
embodiment of the system 100, the display 122 will display data entered by the 
user using uppercase and lowercase alphabetic characters as well as numeric 
characters. This provides visual feedback to the user as one or more 

30 alphanumeric characters are entered into the system 100. 

The user-entered data, such as e-mail, destination telephone numbers, 
and the like, are entered into the system 100 using the keypad 118 and are 
stored in a data storage area 126. The data storage area 126 may be a text buffer 



wo 99/65212 PCT/US99/12997 

5 

for use with email messaging or may be part of a telephone number storage 
area, sometimes referred to as a speed-dial storage area. The data storage area 
126 may be included in the non-volatile memory portion of the memory 104 or 
may be a separate storage area. While depicted as a conventional memory, 
5 those skilled in the art can appreciate that the data storage area 126 may be any 
suitable data structure. 

The system 100 also includes a timer 130, which may typically be 
included in the CPU 102. As will be discussed in greater detail below, the 
system 100 uses the timer 130 to determine when to switch the alphabetic 
10 character case from uppercase to lowercase or lowercase to uppercase. Details 
of the use of the timer 130 are provided below. 

The various components of the system 100 are coupled together by a 
bus system 134, which may include a power bus, control signal bus, and status 
signal bus in addition to a data bus. However, for the sake of clarity, the 
15 various buses are illustrated in HG. lA as the bus system 134. 

The system 100 allows the entry of text data using the keypad 118. A 
detailed illustration of a portion of the keypad 118 is illustrated in FIG. IB. For 
the sake of clarity, some keys such as a "SEND" key and the scroll keys 120, are 
not shown in FIG. IB. The keypad 118 includes ten numeric keys with the 
20 digits 0-9 as well as a key and a key. The digits 0 and 1 on the keypad 
118 have no associated alphabetic characters. However, the numeric keys 2-9 
each have three or more alphabetic characters associated with it. For example, 
the numeric key 2 is associated with the alphabetic characters "ABC," while the 
numeric key 3 is associated with the alphabetic characters "DBF." In some 
25 wireless communication device, the alphabetic characters "Q" and "Z" are not 
shown on the numeric keys of the keypad 118. In the exemplary embodiment 
shown in FIG. IB, the alphabetic characters "Q" and "Z" are shown on the 
nvimeric keys 7 and 9, respectively. 

The user enters the desired text by enabling a text entry or edit mode, 
30 such as a phone book entry mode, in a conventional fashion. The data itself is 
entered by activating the numeric keys of the keypad 118 one or more times 
corresponding to the desired numeric or alphabetic character. For example, the 
user may enter the alphabetic character "A" by pressing the numeric key 2 a 
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single time. The user can enter the alphabetic character "B" by rapidly pressing 
the numeric key 2 two times. Similarly, the user enters the alphabetic character 
"C" by rapidly pressing the numeric key 2 three times. The user can enter the 
digit ''2" by rapidly pressing the numeric key 2 four times. Thus, the user 
5 selects a current character by rapidly pressing a selected numeric key one or 
more times. 

The system 100 enters the current character in the data storage area 126 
when the user presses another key on the keypad 118 or after a predetermined 
period of time has expired since the last activation of the previously activated 

10 numeric key (e.^., the numeric key 2). The activation of a different numeric key 
(e.g., the numeric key 3) is interpreted by the system 100 as an indication that 
the current character is correct. The system 100 enters the current character 
{e.g., the alphabetic character "B") into the data storage area 126 and displays 
the alphabetic character associated with the numeric key 3. Alternatively, the 

15 user may rapidly press the desired numeric key a number of times to select the 
desired current character and wait the predetermined period of time without 
activating any numeric key. When the predetermined period of time, referred 
to herein as the inter-character interval, has expired without activation of any 
additional numeric keys, the system 100 enters the current character into the 

20 data storage area 126. 

For example, the user may enter the alphabetic text sequence ''BE" by 
pressing the numeric key 2 two times in quick succession (to enter the 
alphabetic character "B") and subsequently pressing the numeric key 3 two 
times in quick succession (to enter the alphabetic character ''E"), It should be 

25 noted that the term "quick succession" is intended to describe rapid multiple 
presses of a selected numeric key where the period of time between each press 
is less than the inter-character interval. When the user presses the numeric key 
2 the first time, the display 122 will display the alphabetic character "A," When 
the user presses the numeric key the second time in quick succession, the 

30 display will shown the alphabetic character "B." In the example above, system 
100 will store the current character {eg,, the alphabetic character "B") in the 
storage area when the user presses the numeric key 3 the first time. In addition, 
the display 122 will show the alphabetic character "D" the first time the user 



wo 99/65212 PCT/US9 9/1 2997 

7 

presses the numeric key 3. When the user presses the numeric key 3 a second 
time in quick succession, the display 122 will show the alphabetic character "E." 
The user may quickly enter alphabetic characters associated with different ones 
of the numeric keys by simply pressing the numeric key a predetermined 
5 number of times corresponding to the desired alphabetic character. 

Thus, in the example above, the user may enter the alphabetic character 
"B" by pressing the numeric key 2 two times in quick succession followed by 
the activation of the different numeric key (e.g., the numeric key 3) or by 
pressing the numeric key 2 two times in quick succession followed by the inter- 
10 character interval during which no numeric key is activated. 

Similarly, the user may enter the alphabetic text "BA" by pressing the 
numeric keypad two times in quick succession (to enter the alphabetic character 
"B") and then waiting the inter-character interval before pressing the numeric 
keypad 2 a single time (to enter the alphabetic character "A"). 
15 The inter-character interval is measured by the timer 130 in a 

conventional fashion that need not be described in greater detail herein. In an 
exemplary embodiment, the inter-character interval is approximately two 
seconds. That is, the system 100 will assume the user has completed activation 
of the desired numeric key on the keypad 118 if two seconds goes by without 
20 any activation of the numeric key associated with the current character. 

In addition to the ability to enter alphanumeric text using the keypad 
118, the system 100 provides a simple technique for shifting between upper and 
lowercase alphabetic characters. While prior art systems have the ability to 
enter upper and lowercase text characters, the shift between upper and 
25 lowercase characters is generally accomplished by activating a key on the 
keypad that is specifically dedicated to that function. For example, it is known 
to shift between upper and lowercase characters by pressing a dedicated key 
(e.g., the key) on the keypad 118. This permanently shifts the case of all 
subsequently entered characters until the dedicateci key is pressed again. Thus, 
30 this function may be thought of as a "Caps Lock" function on a conventional 
typewriter or computer keyboard. The disadvantage of this approach is that it 
requires the dedication of a key specifically for the purpose of shifting the case 
of alphabetic text. The typical wireless communication device has a limited 
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number of keys on the keypad 118 and can ill afford to dedicate a key for this 
purpose. Furthermore, the "Caps Lock" functionality of the prior art requires 
additional keypad strokes in an already cumbersome data entry system. 

The system 100 permits the selection of upper and lowercase characters 
5 without the need for a dedicated key on the keypad 118. In an exemplary 
embodiment, the system 100 alters the case of the alphabetic text on a character- 
by-character basis. In this embodiment, the system 100 may be thought of as a 
"Shift" key function on a typewriter or a computer keyboard and applies only 
to the current -character. Alternatively, the system 100 may be programmed to 

10 change the case of all subsequently entered characters until the case of the text 
is again altered by the user. 

The system 100 uses the timer 130 to determine whether or not to 
change the text of the alphabetic characters. If the user presses a selected 
numeric key several times in quick succession, the system 100 alters the selected 

15 alphabetic character based on the number of times that the numeric key is 
pressed. However, if the user presses and holds the numeric key for a threshold 
time period, referred to herein as "a character case threshold" time period, the 
system 100 will change the case of the current alphabetic character. In an 
exemplary embodiment, the default case for alphabetic characters is lowercase. 

20 In this embodiment, the user enters lowercase alphabetic characters simply by 
pressing the desired numeric key the appropriate number of times in quick 
succession in the manner described above. If the user depresses and holds the 
numeric key in a depressed position for greater than the character case 
threshold time period, the system 100 automatically changes the current 

25 character to an uppercase character. The user selects the desired uppercase 
character in the conventional manner {i.e., by pressing the desired numeric key 
the appropriate number of times in quick succession). Alternatively, the default 
case for the alphabetic characters may be upper case. In this embodiment, the 
system 100 automatically changes the current character to a lowercase character 

30 when the user depresses and holds a numeric key for greater than the character 
case threshold time period. 

In an exemplary embodiment, the system 100 displays the current 
character on the display 122. In the example given above, the display 122 will 
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display the lowercase alphabetic character "a" in response to the user pressing 
the numeric key 2 the first time. It should be noted that the user may press and 
hold the numeric key 2 in the depressed position for a period of time greater 
than the character case threshold time period. In this case, the display 122 
5 would show an uppercase "A/' When the user presses the numeric key 2 a 
second time, the display now shows a lowercase alphabetic "b." If the first 
press of the numeric key 2 was for a time period less than the character case 
. threshold time period or an uppercase alphabetic character "B" if the first press 
of the numeric key was for a period of time greater than the character case 

10 threshold time period* Thus, the system 100 provides visual queues to the user 
to assist in entering alphanumeric text into the data storage area 126. 

A sample alphanumeric text message is illustrate in FIG. 2. In this 
example, the user is entering a destination telephone number and associated 
name using the system 100. In this embodiment, the data storage area 126 may 

15 be the phone book or speed-dial storage area of a wireless communication 
device. The user enters the appropriate text entry mode of the system 100 by 
selecting, by way of example, a menu function to enter a new destination 
telephone number. 

The user enters the name "Bill" by pressing the numeric keypad 2 two 

20 times in quick succession with one of the two keypad presses being held in the 
depressed position for a period of time that exceeds the character case threshold 
time period. For example, the .user may press the numeric key 2 two times (to 
select the lowercase alphabetic character "b") and hold the numeric key 2 in the 
depressed position for the character case threshold time period of time on the 

25 second button press. In this example, the display 122 displays the lowercase 
alphabetic character "a" when the user presses the numeric key 2 a single time. 
The display 122 will initially show the lowercase alphabetic character "b" when 
the user presses the numeric key 2 the second time even though the user holds 
the numeric key 2 in the depressed position. When the numeric key 2 has been 

30 held in the depressed position for the character case threshold time period, the 
display 122 will now display the uppercase alphabetic character "B." 

Alternatively, the user may press and hold the numeric key 2 for the 
character case threshold time period. The first time the numeric key 2 is 
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activated to change the character case for the current character. For example, 
when the user presses and holds the numeric key 2 the first time, the display 
122 will initially display the lowercase alphabetic character "a." If the user 
continues to hold the numeric key 2 in the depressed position for the character 
5 case threshold time period, the display 100 will now display the uppercase 
alphabetic character "A." The user may then release the numeric key 2 and 
press the numeric key 2 a second time in quick succession (i.e., within a period 
of time less than the inter-character interval), which causes the display 122 to 
display the upper case alphabetic character "B." Thus, the system 100 will 
10 recognize the change in case for alphabetic characters any time the numeric key 
is pressed and held for a period of time greater than the character case threshold 
time period. It should be noted that numeric characters may be entered by 
pressing the desired numeric key until the display 122 shows the desired 
numeric character. For example, the numeric character "2" may be entered by 
15 pressing the numeric key 2 four times in quick succession. If the user continues 
to activate a numeric key {e.g., the numeric key 2) in quick succession, the 
display 122 will rotate through the alphanumeric characters associated with the 
numeric key. For example, if the user continuously activates the numeric key 2 
in quick succession, the display 122 will display the characters 
20 "abc2abc2abc2 . . ." thus allowing the user to correct an erroneous entry. 
Similarly, the system 100 permits the user to change the character case by 
holding the numeric key in the depressed position. For example, the user can 
change from the default case {e.g., lowercase) by pressing and holding the 
numeric key in the depressed position for more than the character case time 
25 period, but may change back to the default case by pressing and holding the 

nxmieric key a second time. 

The system 100 will enter the current character (e.g., the uppercase 
alphabetic character "B") into the data storage area 126 when the user activates 
a different numeric key {e.g., the numeric key 4 to enter the lowercase alphabetic 
30 character "i") or if the user does not press any numeric key for the period of 
time equal to or exceeding the inter-character interval. 

The remaining alphabetic characters are entered into the data storage 
area 126 in the manner described above. That is, the lowercase alphabetic 
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character "i" is entered by pressing the numeric key 4 three times in quick 
succession where each press of the numeric key 4 is for a period of time less 
than the character case threshold time period. The first lowercase alphabetic 
character "1" is entered into the data storage area 126 by pressing the numeric 

5 key 5 three times in quick succession where each press of the numeric key 5 is 
for a period of time less than the character case threshold time period. The 
second lowercase character 'T' cannot be entered until the inter-character 
interval has expired without any of the numeric keys being pressed. After the 
expiration of ^the inter-character interval, the second lowercase character 'T' 

0 may be entered by pressing the numeric key 5 three times in quick succession 
where each press of the numeric key 5 As for a period of time less than the 
character case threshold time period. Punctuation characters may also be 
entered into the data storage area 126 in a conventional maimer. The use of 
punctuation characters is well known in the art and will not be described 

5 herein. 

The uppercase alphabetic character "S" may be entered into the data 
storage area 126 by pressing the numeric key 7 four times in quick succession 
(z.e., wherein the period of time between presses of the numeric key are each 
less than the inter-character interval) with one of the four presses being held for 

0 a period of time greater than the character case threshold time period. Holding 
the numeric key 7 in the depressed position for a period of time greater than the 
character case threshold time period indicates to the system 100 that the current 
character should be an uppercase alphabetic character. The user enters the 
remaining alphanumeric characters in the manner described above. Thus, the 

5 system 100 offers a simple technique by which the case of the alphabetic text 
may be easily changed. 

The operation of the system 100 is illustrated in the flowchart of 
FIGS. 3A to 3C. At a start 200, shown in FIG. 3A, the system 100 is activated. In 
step 202, the system 100 enters a text entry mode, such as, by way of example, a 

0 phone book data entry mode. As can be appreciated by those skilled in the art, 
the text entry mode may be an edit mode for existing messages, such as e-mail, 
or a data entry mode to permit the entry of data into the phone book memory of 
the wireless communication device or the like. The present invention is limited 
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by the particular application for which alphabetic text is entered into the system 
100. In step 204, the system 100 detects the initial activation of the keypad 118 
(see FIG. 1). In step 206, the system 100 displays an alphanumeric character 
corresponding to the keypad on the display 122. 
5 In step 210, the system 100 activates the timer 130 to measure the 

period of time in which the numeric key is pressed. In decision 212, shown in 
FIG. 3B, the system 100 determines whether the numeric key has been held in 
the pressed position for a period of time exceeding the character case threshold 
time period. -If the numeric key has been held in the pressed position for the 

10 requisite time period, the result of decision 212 is YES and in step 214, the 
system 100 changes the character case of the current character shown in the 
display 122. In decision 216, the system awaits the end of keypad activation. 

If the numeric key has not been held in the pressed position for the 
requisite time, the result of decision 212 is NO. In that event, in decision 218, 

15 the system 100 determines whether the keypad 118 has detected the end of the 
keypad activation (i.e., the user has released the selected numeric key). If the 
selected numeric key is still in the pressed position, the result of decision 218 is 
NO, In that event, the system 100 returns to decision 212 to determine whether 
the character case threshold time period has yet been exceeded. If the end of 

20 keypad activation has been detected, the results of decision 218 is YES. Thus, 
the system 100 will change the character case for the current character only if 
the numeric key was pressed for the character case threshold period. 

Following the detection of the end of the activation of a numeric key in 
decision 216 or in decision 218, the system 100 moves to step 220 and starts the 

25 timer 130 (see FIG. lA) to measure the inter-character time interval (r.e., the 
elapsed time since the user last pressed any of the numeric keys on the keypad 
118). The system 100 moves to decision 222 to determine whether the inter- 
character interval has been exceeded. If the inter-character interval has not been 
exceeded, the result of decision 222 is NO. In that event, in decision 224 the 

30 system 100 determines whether the keypad 118 has been activated again. If the 
keypad 118 has not been activated again, the result of decision 224 is NO and 
the system 100 returns to decision 222 to continue measurement of the inter- 
character interval. If the keypad 118 has beer\ activated again, the result of 
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decision 224 is YES. In that event, in decision 226, shown in FIG. 3C, the system 
100 determines whether the same numeric key has been activated (i.e., the user 
has pressed the numeric key again in quick succession). If the same numeric 
key has been activated again, the result of decision 226 is YES. In that event, in 
5 step 230, the system 100 changes the current character shown on the display 122 
to correspond to the number of times the numeric key has been activated in 
quick succession. and returns to step 206 in FIG. 3A. 

If the user has pressed a different numeric key on the keypad 118, the 
result of decision 226 is NO. The activation of a different numeric key indicates 

10 that the current character is accepted by the user. Alternatively, the user can 
indicate acceptance of the current character by not activating the numeric keys 
for the inter-character interval. If the inter-character interval has been exceeded, 
the result of decision 222 is YES. When the user has accepted the current 
character by pressing a different numeric key (i,e,, the result of decision 226 is 

15 NO) or by allowing the inter-character interval to be exceeded (i.e., the result of 
decision 222 is YES), in step 234, shown in FIG. 3C;- the system 100 resets the 
timer 130 and stores the currently displayed character in the data storage area 
126 in step 236. In step 238, the system 100 moves a display cursor to a new 
current character position on the display 122. 

20 In decision 240, the system 100 determines whether the user has 

activated a button on the keypad 118 to end the text entry mode. If the user has 
ended the text entry mode, the result of decision 240 is YES and the process 
ends at 236. If the user has not activated the button on the keypad 118 to 
terminate the text entry mode, the result of decision 240 is NO and the system 

25 100 returns to step 204, shown in FIG. 3A, to await the entry of a new 
alphanumeric character. 

A simple technique of changing the character case on a character by 
character basis by holding the numeric key in the depressed position combined 
with convenient visual feedback from the display 122 provides a simple 

30 technique by which a user can quickly enter alphanumeric text into the data 
storage area 126. Such a data entry technique eliminates the use of a special key 
to change the character case, reduces the number of key strokes required to 
enter data by eliminating the need to activate a special key to change back and 



wo 99/65212 PCT/US99/12997 

14 

forth between the upper and lowercase characters and simplifies the data entry 
process. . 

It is to be understood that, even though various embodiments and 
advantages of the present invention have been set forth in the foregoing 
5 description, the above disclosure is illustrative only, and changes may be made 
in detail, yet remain within the broad principles of the invention. Therefore, the 
. present invention is to be limited only by the appended claims. 



What is claimed is: 
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CLAIMS 

1. A system for the control of case for alphabetic data storage 
2 in a wireless communication device, the system comprising: 
a housing; 

4 a transceiver within the housing to communicate with a 

communication device remote from the system; 
6 ^ an antenna affixed to the housing and electrically coupled to the 

transceiver; 

8 a battery to provide electrical power to the system; 

a keypad supported by the housing and comprising a plurality of 
10 keys selectively activated by a user, the keypad sensing user operation of 
selected ones of the keys to enter the alphabetic data wherein a current 
12 alphabetic character is entered by selectively activating a target key at least one 
time to select an alphabetic character based on a number of times that the target 

14 key is activated; 

a storage area to store user-entered alphabetic data; 
16 a display supported by the housing to display user-entered 

alphabetic data; 

15 a timer to measure a period of activation of the target key; and 

a processor coupled to the keypad and the timer to store user- 
20 entered alphabetic data in the storage area, the processor storing the current 

alphabetic data with a first character case if the period of activation of the target 
22 key is less than a predetermined period of time and storing the current 

alphabetic data with a second character case different from the first character 
24 case if the period of activation of the target key is greater than the 

predetermined period of time. 

2. The system of claim 1 wherein the first case is a lower case 
2 alphabetic character. 

3. The system of claim 1 wherein the first case is a lower case 
2 alphabetic character. 
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• 4. The system of claim 1 wherein the user er\ters alphabetic 
2 data for a plurality of alphabetic characters by selectively activating the user 

input device at least one time for each of the plurality of alphabetic characters, 
4 the processor storing data for a current one of the plurality of alphabetic 

characters with the first case if the period of activation measured by the timer 
6 for each of the of the selectively activated keys corresporiding to the current 

alphabetic character is less than the predetermined period of time and storing 
8 data for the current alphabetic character with the second case if the period of 

activation measured by the timer for any of the of the selected keys 
10 corresponding to the current alphabetic character is greater than the 

predetermined period of time. 

5. The system of claim 1 wherein the user enters alphabetic 
2 data for a plurality of alphabetic characters by selectively activating the user 
input device at least one time for each of the plurality of alphabetic characters, 
4 the processor storing data for a current one of the plurality of alphabetic 
characters with the first case if the period of activation measured by the timer 
6 for each of the of the selectively activated keys corresponding to the current 
alphabetic character is less than the predetermined period of time and storing 
8 data for the current alphabetic character and for all subsequently entered 
characters following the current alphabetic character with the second case if the 
10 period of activation measured by the timer for any of the of the selected keys 
corresponding to the current alphabetic character is greater than the 
12 predetermined period of time until the period of activation measured by the 
timer for any of the of the selected keys corresponding to one of the 
14 subsequently entered alphabetic character is greater than the predetermined 
period of time. 

6. The system of claim 1 wherein the display displays 
2 alphanumeric characters in the character case selected by the processor. 
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7. The system of claim 1 wherein the display includes a 
2 current character display position to display a current alphabetic character prior 

to storage in the storage area, the display displaying the current character with 
4 the first case if the period of activation of the selected key corresponding to the 

current alphabetic character is less than the predetermined period of time and 
6 displaying the current character with the second case if the period of activation 

of the selected key corresponding to the current alphabetic character is greater 
8 than the predetermined period of time. 

8. A system for the control of case for alphabetic characters in 
2 a wireless commimication device, the system comprising: 

a storage area to store user-entered alphabetic characters; 
4 a user input device comprising a plurality of keys that can be 

selectively activated by a user, the user input device sensing user operation 

6 selected keys to enter the alphabetic characters; - - 

a timer to measure a period of activation of the selected keys; and 
8 a processor coupled to the user input device and the timer to 

sequentially store alphabetic characters, corresponding to the user selected 
10 keys, in the storage area, the processor sequentially storing each of the 
alphabetic characters with a first case if the period of activation of the selected 
12 key corresponding to the alphabetic characters is less than a predetermined 
period of time and sequentially storing each of the alphabetic characters with a 
14 second case if the period of activation of the selected key corresponding to the 
alphabetic characters is greater than the predetermined period of time. 

9. The system of claim 8 wherein the first case is a lower case 
2 alphabetic characters. 



2 



10. The system of claim 8, further including a display wherein 
the display sequentially displays alphabetic characters sequentially stored in the 
storage area. 
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11. The system of claim 10 wherein the display includes a 
2 current character display position to display a current alphabetic character prior 

to storage in the storage area, the display displaying the current character with 
4 the first case if the period of activation of the selected key corresponding to the 

current alphabetic character is less than the predetermined period of time and 
6 displaying the current character with the second case if the period of activation 

of the selected key corresponding to the current alphabetic character is greater 
8 than the predetermined period of time. 

12. The system of claim 8 wherein the processor stores a 
2 current alphabetic character in the data storage area in response to a data entry 

signal. 

13. The system of claim 12 wherein the processor generates the 
2 indicator signal in response to the user activation of a key other than the 

selected key corresponding to a previously stored alphabetic character 
4 sequentially stored in the data storage area immediately prior to the current 
character, 

14. The system of claim 12 wherein the timer measures a 
2 period of inactivation during which none of the selected keys are activated and 

the processor generates the indicator signal in response the period of 
4 inactivation exceeding a predetermined inter-character interval period of time. 

15. A method for entering alphabetic data storage in a wireless 
2 communication device, the method comprising the steps of: 

sensing user operation of keys of an alphanumeric keypad to enter 
4 a sequential string of alphabetic characters, the user operating a selected one of 
the keys at least one time to select each alphabetic character based on a number 
6 of times that the selected key is activated; 

measuring a period of activation of the selected key each of the at 
8 least one times for each alphabetic character; 
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Storing each user-selected alphabetic character with a first 
10 character case if the period of activation of the selected key each of the at least 

one times are less than a predetermined period of time; and 
^2 storing each user-selected alphabetic character with a second 

character case if the period of acdvation of the selected key of any of the at least 
14 one times are greater than the predetermined period of time. 

16. The method of claim 15 wherein the step of storing 
2 alphabetic characters in the first case uses lower case alphabetic characters. 

17. The method of claim 15, further including the step of 
2 sequentially displaying the sequentially stored alphabetic characters. 

18. The method of claim 17, further including the step of 
2 displaying a current character prior to sequential storage, the current character 

being displayed with the first character case if the period of activation of the 
4 corresponding selected key each of the at least one times are less than the 

predetermined period of time arid displaying the current character with the 
6 second character case if the period of activation of the corresponding selected 

key of any of the at least one times are greater than the predeternuned period of 
8 time. 

19. The method of claim 15 wherein the step of storing stores a 
Iphabetic character in response to the generation of a data entry signal. 



current a 



20. The method of claim 19, further including the generation of 
2 the data entry signal in response to the user activation of a key other than the 

selected key corresponding to a previously stored alphabetic character 
4 sequentially stored in the data storage area immediately prior to the current 
character. 

21. The method of claim 19, further including the step of 
2 measuring a period of inactivation during which none of the selected keys are 



PCT/US99/12997 

WO 99/65212 

20 

activated, the step of generating the data entry signal being performed in 
4 response the period of inactivation exceeding a predetermined inter-character 
interval period of time. 
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